We have developed perturbative expressions for the energies of high-angular-momentum Rydberg states of halogen and inert-gas isoelectronic sequences. These expressions allow us to determine polarizabilities and estimate susceptibilities of the cores. They also provide simple expressions for the quantum defects. PACS number(s): 35.10.Di
I. INTRODUCTION Rydberg states have attracted considerable attention because of their resemblance to hydrogenic states. However, there are some differences between the two. These differences are related to the interaction of the Rydberg electron, i.e. , the electron in the highly excited state, with the core. An analysis of these differences can yield important information about the properties of the core. E(J,K, l, n) =b (J, l, n)+ f (J,K, l)d (l, n) for n ))l ))1 . (1.4) The expressions for f ( J,K, l) are as follows [9, 10] .
Halogen isoelectronic sequences A. A brief review
The subject of Rydberg atoms has been reviewed many times [1 -4] . The energy levels of these atoms or ions are conveniently described by the Rydberg formula RZ, n ))1, 
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where R is the Rydberg constant, Z, is the charge of the core in units of e, and 5 is the quantum defect which is expected to be independent of n for n ))I. The case of Rydberg states of alkali-metal atoms has attracted special attention. Here the quantum defect in the leading approximation for n ))l ))1 is related [5] to the polarizabilities of the core. It has been found [6] that even the small quadrupolar polarizability term is needed to provide a satisfactory explanation of the accurate experimental observations [7] of the energy levels for l = 3, 4, 5. For the halogen and inert-gas isoelectronic sequences, the situation is considerably more complicated. In this case, the analysis for large-I Rydberg states is carried out within the framework of pair coupling [8] where the levels are formed in groups of close-lying pairs. The I of the Rydberg electron couples with the J of the parent giving rise to a K which then couples with the spin of the Rydberg electron giving Jz",&.
f(2, l -1, l) =-j" (2, 2. Inert-gas isoelectronic sequences (1.5) (J,l)~K, (K, -, ')~J""".
( For these, the pair-coupling scheme is appropriate, which means that our states will be characterized as follows.
8Z, (21 [13] ground-state wave function of the (N -2) electron systern with vanishing total orbital angular momentum.
Then the contribution of this domain to the energy is
Following the same arguments as for halogens, we get r())r, , i%1 .
The 28) which turn out to be zero.
Another class of off-diagonal terms arises from the mixing between different states of the parent core. These states have slightly different energies. The energy shifts due to these terms, correct to the third order, are Tables I -IV what we believe to be the most accurate data for 6E, for different isoelectronic sequences, which we have used in our calculations. The data for Cl I are from
Ref. [14] , for Br I from Refs. [15, 16] , for It from Refs. [16, 17] , for Ne tt from Ref. [18] , for Na ttt from Ref. [19] , for Arts from Refs. [14, 20, 21] , and for Kr tt from Ref. [22] . For inert-gas isoelectronic sequences, the data for [14, 23] , for Art from Ref. [14] , for Krl from [24, 25] , for Xel from Refs. [24, 26] , for Calli from Refs. [14, 27] , for Sc IV from Ref. [14] ,for Rb ll from Ref. [28] , and for Sr III from Ref. [29] .
B. Polarizabilities and susceptibilities
In Tables V -VIII, (3.8) 
